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(54) Audio apparatus 

(57) An audio apparatus 1 0 which outputs audio sig- 
nals from two front speakers FL and FR and a front cent- 
er speaker FC that is placed between the front speakers 
FL and FR has: a balance adjustment section 3aa which 
adjusts the balance of the levels of the audio signals 



output to the front speakers FL and FR; and a center- 
channel sound field control section 3b which adjusts the 
level of the audio signal output from the center speaker 
FC on the basis of a result of the balance adjustment by 
the balance adjustment section 3aa. 
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[Fig. 2] 

Fig. 2 is a diagram showing the arrangement 
of speakers in a cabin. 
[Fig. 3] 

Fig. 3 is a view showing the configuration of 
a balance/fader adjusting button. 
[Fig. 4] 

Fig. 4 is a view showing a display screen in 
the case of balance/fader adjustment. 
[Fig. 5] 

Figs. 5A to 5C are principle diagrams illustrat- 
ing a fader adjustable range of a fader adjustment 
section. 
[Fig- 6j 

Fig. 6 is an operation flow diagram of a sound 
field control of an audio apparatus 1 0. 

[0014] An audio apparatus 10 of an embodiment of 
the invention will be described with reference to the ac- 
companying drawings. The invention will be described 
by means of an embodiment in which the invention is 
applied to the vehicle audio apparatus 10 that, in order 
to allow a multi-channel source for the 5.1 -channel sys- 
tem or the like to be reproduced, comprises a center 
speaker FC placed in the center of a front side, and a 
woofer SW for bass enhancement in addition to front left 
and right speakers FL and FR and rear left and right 
speakers RL and RR. 

[0015] First, the configuration and schematic opera- 
tion of the audio apparatus 10 of the embodiment will 
be described with reference to Figs. 1 to 4. Fig. 1 is a 
diagram showing in principle the configuration of main 
portions of the audio apparatus 10 and the signal flow 
in the apparatus, Fig. 2 is a diagram showing the ar- 
rangement of speakers in a cabin, Fig. 3 is a view show- 
ing the configuration of a balance/fader adjusting button, 
and Fig. 4 is a view showing a display screen of a display 
section 7 in the case of balance/fader adjustment. 
[0016] As shown in Fig. 1 , the audio apparatus 10 of 
the embodiment includes: a reproduction section 1 hav- 
ing a plurality of audio sources; a selection section 2 
which selects one of the audio sources of the reproduc- 
tion section 1 ; a sound field control section 3 which con- 
trols the sound field of an audio signal of the audio 
source that is selected by the selection section 2; a 
speaker group 9 which outputs the sound field-control- 
led audio signal; a source designation section 4 which 
designates a source that is to be selected by the selec- 
tion section 2; an input section 5 to which an adjustment 
value for controlling the sound field in the sound field 
control section 3 is input by the listener; a memory 6 
which stores sound field control data for performing a 
sound field control by the sound field control section 3; 
the display section 7 which displays various kinds of in- 
formation; and a control section 8 which controls the 
whole apparatus. 

[0017] The reproduction section 1 has a plurality of 
audio sources such as an MD reproduction section 1a, 



a tuner receiver section 1b, and a DVD/CD reproduction 
section 1c. Audio signal outputs from the audio sources 
are supplied to the selection section 2. The selection 
section 2 selects an audio signal corresponding to the 
5 audio source which is designated by a selection signal 
Sc supplied from the control section 8, and supplies the 
selected audio signal to the sound field control section 
3 in the subsequent stage. The sound field control sec- 
tion 3 includes: a main-channel sound field control see- 
to tion 3a which controls the sound field of the audio sig- 
nals output from the front left, front right, rear left, and 
rear right speakers; a center-channel sound field control 
section 3b which controls the sound field of the audio 
signal output from the center speaker FC; and a bass- 
's channel sound field control section 3c which controls the 
sound field of the audio signal output from the woofer 
SW, and performs a sound field control on the audio sig- 
nals on the basis of a sound field control data Sv sup- 
plied from the control section 8. The main-channel 
20 sound field control section 3a has a balance adjustment 
section 3aa and a fader adjustment section 3ab each of 
which is configured by an electronic volume controller. 
[0018] As shown in Fig. 2, the speaker group 9 is con- 
figured by the front left and right speakers FL and FR, 
25 the rear left and right speakers RL and RR, the front 
center speaker FC, and the woofer SW. In accordance 
with the number of channels of the selected audio sig- 
nal, the audio signal is supplied to the speakers. Spe- 
cifically, in the speaker group 9, when a 2-channel 
30 source is selected, an audio signal is supplied to the left 
and right speakers of the front and rear sides, and, when 
a 5.1 -channel source is selected, an audio signal is sup- 
plied to the center speaker FC and the woofer SW in 
addition to the left and right speakers of the front and 
35 rear sides. 

[0019] The source designation section 4 is means for 
designating a desired audio source by the listener, and 
supplies information relating to the audio source desig- 
nated by the listener, as a designation signal Ss to the 
40 control section 8. In response to the designation signal 
Ss, the control section 8 produces the selection signal 
Sc on the basis of the designation signal Ss, to instruct 
the selection section 2 to switch over the audio source. 
The input section 5 is means for inputting an adjustment 
45 value for performing a sound field control on the audio 
signal designated by the source designation section 4, 
and has at least a balance/fader adjusting button 5a 
which is formed into a cross shape shown in Fig. 3 : and 
an input button (not shown) for adjusting the volume of 
so the woofer SW. When one of the buttons is operated by 
the listener, the input section 5 supplies to the control 
section 8 an adjustment data So accordingto the degree 
of the operation imposed on the button. On the basis of 
the received adjustment data So, the control section 8 
55 produces the sound field control data Sv to instruct the 
sound field control section 3 to perform a sound field 
control on the audio source. The memory 6 has: a 
2-channel data storage area 6a in which the sound field 
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range from -1 0 dB in the front side to -1 0 dB in the rear 
side or reduces the variable attenuation amount, so that 
the adjustment in the vicinity of 0 dB can be finely per- 
formed. 

[0029] This switching of the adjustable range is con- 
ducted in view of the fact that the audio signal is pro- 
duced on the premise that, in a 5.1 -channel source, the 
reproduction volumes of the channels are equal to one 
another at the listening position. Namely, the adjustable 
range of a 5. 1 -channel source is not required to be wid- 
ened to a range where the volume difference among the 
channels is extremely large. From the viewpoint of the 
listener, a wider adjustable range causes the attenua- 
tion amount per step to be increased, with the result that 
fader adjustment is roughly performed. By contrast, in 
the case of a narrow adjustable range, the attenuation 
amount per step can be set to be small, and hence fine 
fader adjustment can be performed so that the volume 
difference in the anteroposterior direction is constant. 
[0030] Fig. 5B shows the case of a 2-channel source 
in which one step corresponds to -10 dB so that the at- 
tenuation amount at the tenth step is and Fig. 5C 
shows the case of a multi-channel source in which at- 
tenuation of -1 dB is attained by one step so that the 
attenuation amount at the tenth step is -1 0 dB. Accord- 
ing to the configuration, in the case of a 2-channel 
source, the listener can select desired localization from 
the wide adjustable range, and, in the case of a 
5.1 -channel source, can select optimum localization 
from the narrow adjustable range in an easier manner. 
[0031 ] Next, volume adjustment of the center speaker 
FC will be described. 

[0032] The apparatus is configured so as to automat- 
ically calculate the value of volume adjustment of the 
center speaker FC from a balance/fader adjustment val- 
ue. As shown in Fig. 2, the center speaker FC is basi- 
cally placed between the front left and right speakers. 
Therefore, the volume adjustment value can be virtually 
calculated by using the balance/fader adjustment value 
of the front left and right speakers. Since the center 
speaker FC is placed in the front side in the same man- 
ner as the front left and right speakers, at least an at- 
tenuation value which is equivalent to the fader adjust- 
ment value of the front left and right speakers is neces- 
sary. Since the center speaker FC is placed between 
the front left and right speakers, the attenuation value 
between the balance adjustment value of the front left 
speaker and that of the front right speaker is required in 
accordance with the placement position of the center 
speaker. A specific calculation method will be described 
with reference to Fig. 4. 

[0033] First, the center-channel sound field control 
section 3b reads from the sound field control data Sv 
the balance/fader adjustment value of the front left and 
right speakers, and then obtains the attenuation amount 
of each of the front left and right speakers. Specifically, 
when the center-channel sound field control section 3b 
reads from the balance/fader adjustment value that the 



right side is attenuated by -6 dB and the front side is 
attenuated by -2 dB, the control section obtains that the 
attenuation amount of the front left speaker is -2 dB and 
that of the front right speaker is -8 dB. Since the center 

5 speaker FC is placed at the median point of the front left 
and right speakers, the center-channel sound field con- 
trol section 3b allocates the median value of the atten- 
uation amount of the front left speaker and that of the 
front right speaker, as the volume of the center speaker 

10 FC. Namely, the center-channel sound field control sec- 
tion 3b allocates -5 dB which is the median value of -8 
dB and -2 dB, as the volume of the center speaker. 
[0034] In the audio apparatus 1 0, the center-channel 
sound field control section 3b performs the control in 

15 which the median value of the attenuation amounts of 
the front left and right speakers is allocated as the vol- 
ume adjustment value of the center speaker. In the case 
where the center speaker FC is not placed at the median 
point of the front left and right speakers, the control may 

20 be performed in a different manner. Namely, the center- 
channel sound field control section 3b may be config- 
ured so that, in the case where the center speaker FC 
is placed with being deviated from the median point of 
the front left and right speakers, the attenuation amount 

25 is corrected in accordance with the degree of the devi- 
ation from the median point. When the center speaker 
FC is placed at a position where the gap between the 
front left and right speakers is divided at a ratio of 1 : 2, 
for example, the center-channel sound field control sec- 

30 tion 3b may set an attenuation amount which is obtained 
by dividing the relative attenuation amount of the front 
left and right speakers at the ratio of 1 : 2, as the atten- 
uation amount of the center speaker. 
[0035] The control section 8 may recognize the posi- 

35 tional relationship between the front left and right speak- 
ers and the center speaker FC, from a preset value, or 
alternatively on the basis of information which is input 
by the listener. 

[0036] The volume level of the woofer SW is inde- 

40 pendently adjusted by an adjusting button which is sep- 
arately disposed, and which is not shown. 
[0037] Next, the whole operation of the sound field 
control by the audio apparatus 1 0 will be described with 
reference to the operation flow shown in Fig. 6. Fig. 6 

45 shows an operation program which is previously record- 
ed in a ROM (not shown), and which is automatically 
executed in response to designation of a source by the 
listener, for example, selection of the DVD/CD reproduc- 
tion section 1c. 

50 [0038] When one of the audio sources is selected by 
the listener through the source designation section 4, 
the control section 8 of the audio apparatus 1 0 is trans- 
ferred to step S1 . In step S1 , the control section 8 judges 
whether the selected audio source is a 5.1 -channel au- 

55 dio source or not. In the case where the DVD/CD repro- 
duction section 1c is selected and it is judged from the 
content information Sd supplied from the DVD/CD re- 
production section 1c that the selected audio source is 
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transferred to step S5. 

[0047] When the audio apparatus 1 0 is set to the ad- 
justment mode, the speakers sequentially output an ad- 
justment signal (such as pink noise), thereby allowing 
the listener to perform adjustment so that the volumes 5 
of the speakers are equal to one another at the listening 
position. 

[0048] As described above, the audio apparatus 10 of 
the invention is previously provided with the memories 
for storing 2-channel sound field control data, and for 10 
storing multi-channel sound field control data which are 
independent from each other. Therefore, it is not re- 
quired to reset the sound field setting in accordance with 
the audio channels to be reproduced. According to the 
audio apparatus 10 of the invention, in both the cases 
of a 2-channel source and a multi-channel source, the 
listener can perform balance/fader adjustment by using 
the inputting means and the display screen which are 
shared in both the cases. Therefore, the operation of 
balance/fader adjustment can be simplified. Depending 
on the kind of the source, or the case of a 2-channel 
source or that of a multi-channel source, moreover, the 
adjustable range of balance/fader is switched over. Con- 
sequently, the apparatus is configured so that the listen- 
er can easily adjust the sound field so as to be suitable 
to the contents. In the audio apparatus 10 of the inven- 
tion, since the volume of the center speaker is adjusted 
on the basis of the balance/fader adjustment value, it is 
not necessary to additionally dispose means for input- 
ting the volume adjustment value of the center speaker, 
and the process of setting the sound field in the case of 
a multi-channel source can be simplified. 
[0049] In the above, the audio apparatus 1 0 of the em- 
bodiment has been described in which data relating to 
volume setting values of the speakers which define 
sound localization are stored in the memory 6 for each 
of the numbers of channels of audio sources. Alterna- 
tively, an adjustment value of a graphic equalizer may 
be stored in the memory 6 for each of the numbers of 
channels of audio sources. According to the configura- 
tion, when a 2-channel source is selected, the tone is 
automatically set to a favorite one, and, when a 
5.1 -channel source is selected, the apparatus is auto- 
matically set so that the tones of the speakers are equal 
to one another. 

[0050] In the above, the audio apparatus 1 0 of the em- 
bodiment in which an audio signal of the 2-channel sys- 
tem and that of the 5.1 -channel system are used has 
been described. The kinds of the audio signals are re- 
quested to those of the 2-channel system and a multi- 
channel system, and the multi-channel system is not re- 
stricted to the 5.1 -channel system. The example in 
which a 5.1 -channel audio signal is supplied from the 
DVD/CD reproduction section 1c has been described. 
Alternatively, an audio signal may be supplied from an- 
other audio source such as the tuner receiver section 
1b. In the above, the audio apparatus 10 has been de- 
scribed in which the 2-channel system or the 5.1 -chan- 



nel system is detected from the content information sup- 
plied from the DVD/CD reproduction section 1 c when a 
multi-channel compatible DVD disk is to be subjected to 
a reproducing process. The manner of the detection is 
not restricted to this. The detection may be performed 
by counting the number of channels. The audio appara- 
tus 1 0 described above is a vehicle audio apparatus. 
The kind of the apparatus is not restricted to this. 
[0051 ] According to the invention, the sound field of a 
center speaker is set on the basis of a sound field setting 
value of front speakers, and therefore the process of set- 
ting the sound field of a multi-channel source can be 
simplified. 



Claims 

1. An audio apparatus which outputs audio signals 
from two front speakers and a center speaker that 

20 is placed between said front speakers, comprising: 

a balance adjustment section which adjusts a 
balance of levels of the audio signals output 
from said front speakers; and 
25 a center adjustment section which adjusts a 

level of the audio signal output from said center 
speaker on the basis of a result of the balance 
adjustment by said balance adjustment sec- 
tion. 

30 

2. The audio apparatus according to claim 1 , wherein 
said center adjustment section recognizes 

positional relationships of said center speaker with 
respect to said front speakers, and adjusts the level 
35 of the audio signal output from said center speaker 
on the basis of a result of the recognition and the 
result of the balance adjustment by said balance ad- 
justment section. 

40 3. The audio apparatus according to claim 1 , wherein 
an audio signal of a 2-channel system and an 
audio signal of a multi-channel system are used. 

4. The audio apparatus according to claim 1 , wherein 
45 the audio signal is supplied from a tuner re- 
ceiver section. 

5. The audio apparatus according to claim 1 , wherein 
the detection is performed by counting the 

so number of channels. 

6. The audio apparatus according to claim 1 is provid- 
ed on a vehicle. 

55 



7 



EP 1 263 263 A2 



FIG. 2 



FL- 



RL- 




FR 



-RR 



FIG. 3 

5a 

FRONT 

m 



LEFT 



RIGHT 



REAR 



9 



EP 1 263 263 A2 



FIG. 6 



( START ) 



INPUT AUDIO 
SIGNAL IS 5.1-CH? 



NO 



YES 



SET VOLUMES OF 
SPEAKERS ON BASIS 
OF ADJUSTMENT DATA 
STORED IN 2-CHANNEL 
SOUND FIELD MEMORY 



IO 



BALANCE/FADER 
ADJUSTMENT 
IS CHANGED? 



YES 



STORE CHANGED 
ADJUSTMENT DATA IN 
2-CHANNEL SOUND 
FIELD MEMORY 



■S3 



S5- 



SET VOLUMES OF 
SPEAKERS ON BASIS 
OF ADJUSTMENT DATA 
STORED IN 5.1-CHANNEL 
SOUND FIELD MEMORY 



NO 



BALANCE/FADER 
ADJUSTMENT 
IS CHANGED? 



•S6 



YES 



S7- 



STORE CHANGED 
ADJUSTMENT DATA IN 
5.1-CHANNEL SOUND 
FIELD MEMORY 



11 



(19) 



3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



iiigiiiiiiiuuiiigiii 

EP 1 263 263 A3 



(n) 



(12) 



(88) Date of publication A3: 

11.08.2004 Bulletin 2004/33 



EUROPEAN PATENT APPLICATION 

(51) mtci7: H04S 3/00, H04S 7/00 



(43) Date of publication A2: 

04.12.2002 Bulletin 2002/49 



(21) Application number: 02253641.1 

(22) Date of filing: 23.05.2002 



(84) Designated Contracting States: 


• Maeda, Takami, c/o Pioneer Corporation 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Kawagoe-shi, Saitama (JP) 


MC NL PT SETR 


• Tatsuta, Kazuhito, c/o Pioneer Corporation 


Designated Extension States: 


Kawagoe-shi, Saitama (JP) 


AL LT LV MK RO SI 






(74) Representative: Haley, Stephen 


(30) Priority: 29.05.2001 JP 2001160194 


Gill Jennings & Every, 


Broadgate House, 


(71) Applicant: Pioneer Corporation 


7 Eldon Street 


Meguro-ku, Tokyo (JP) 


London EC2M 7LH (GB) 


(72) Inventors: 




• Kato, Shinjiro, c/o Pioneer Corporation 




Kawagoe-shi, Saitama (JP) 





(54) Audio apparatus 

(57) An audio apparatus 1 0 which outputs audio sig- 
nals from two front speakers FL and FR and a front cent- 
er speaker FC that is placed between the front speakers 
FL and FR has: a balance adjustment section 3aa which 
adjusts the balance of the levels of the audio signals 



output to the front speakers FL and FR; and a center- 
channel sound field control section 3b which adjusts the 
level of the audio signal output from the center speaker 
FC on the basis of a result of the balance adjustment by 
the balance adjustment section 3aa. 
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